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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a high frequency module with less power 
consumption, whose circuit can be downsized and to provide a mobile 
communication device employing the high frequency module. 
SOLUTION: The high frequency module 10 comprises a diplexer 11, first 
and second high frequency switches 12, 13, a SAW duplexer 14, first and 
second LC filters 15, 16 being first and second filters, and a SAW 
filter 17 being a 3rd filter, and has a composite front end section for 
first to third communication systems such as the DCS (Digital Cellular 
System: 1.8 GHz band), the PCS (Personal Communication Services: 1.9 GHz 



band), and the GSM (Global System for Mobile communications: 900 MHz 
band) . 
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CLAIMS 
[Claim (s)] 

[Claim 1] While being the high frequency module which compound~ized the 
1st from which a frequency differs mutually thru/or the front end 
section of the 3rd communication system and combining said the 1st 
thru/or sending signal from one of the 3rd communication system with an 
antenna in the case of transmission The diplexer which distributes the 



input signal from said antenna to either of said the 1st thru/or 3rd 
communication system in the case of reception, The 1st high frequency 
switch divided into the transmitting section of said 1st and 2nd 
communication system, and the receive section of said 1st and 2nd 
communication system, The high frequency module characterized by having 
the 2nd high frequency switch divided into the SAW duplexer divided into 
the receive section of said 1st communication system, and the receive 
section of said 2nd communication system, and the transmitting section 
and the receive section of said 3rd communication system. 
[Claim 2] The 1st filter which passes the sending signal of said 1st and 
2nd communication system, the 2nd filter which passes the sending signal 
of said 3rd communication system, and the high frequency module 
according to claim 1 characterized by having at least one of the 3rd 
filter ** which passes the input signal of said 3rd communication system. 
[Claim 3] Said SAW duplexer is claim 1 characterized by consisting of an 
SAW filter and phase conversion components connected to this SAW filter, 
or a high frequency module according to claim 2. 

[Claim 4] While combining said the 1st thru/or sending signal from one 
of the 3rd communication system with an antenna in the case of 
transmission The diplexer which distributes the input signal from said 
antenna to either of said the 1st thru/or 3rd communication system in 
the case of reception, The 1st high frequency switch divided into the 
transmitting section of said 1st and 2nd communication system, and the 
receive section of said 1st and 2nd communication system, The SAW 
duplexer divided into the receive section of said 1st communication 
system, and the receive section of said 2nd communication system, It has 
the front end section of the 1st thru/or the 3rd communication system 
which consisted of the 2nd high frequency switch divided into said the 
3rd transmitting section and receive section of communication system and 
with which frequencies differ mutually. Said said diplexer, the 1st and 
2nd high frequency switch, the high frequency module characterized by 
being compound-ized by the layered product to which said SAW duplexer 
comes to carry out the laminating of two or more sheet layers to a list. 
[Claim 5] The high frequency module according to claim 4 which contains 
all the components of said diplexer, and said 1st and 2nd high frequency 
switches in said layered product, contains some components of said SAW 
duplexer in a list, and is characterized by carrying the remaining 
component of said SAW duplexer in said the 1st and 2nd high frequency 
switch, and a list. 

[Claim 6] The mobile communication device which has with said 1st 

[ the ] which consists of a high frequency module according to claim 1 



to 5 thru/or the front end section of the 3rd communication system, said 
the 1st thru/or transmitting section of the 3rd communication system, 
and said the 1st thru/or transmitting section of the 3rd communication 
system, and is characterized by things. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mobile 
communication device using a high frequency module and it available to 
three different communication system especially about the mobile 
communication device which used a high frequency module and it. 
[0002] 

[Description of the Prior Art] The triple band cellular-phone machine 
which can operate is proposed as current and a mobile communication 
device by DCS (Digital Cellular System) which used it, two or more 
frequency bands, for example, 1. 8GHz band, PCS (Personal Communication 
Services) which used the 1. 9GHz band, and GSM (Global System for Mobile 
communications) which used the 900MHz band. 

[0003] Drawing 12 is the block diagram showing the front end section of 
a common triple band cellular-phone machine, and shows an example at the 
time of being referred to as DCS of a 1. 8GHz band, PCS of a 1. 9GHz band, 
and GSM of a 900MHz band to the 1st thru/or the 3rd communication system 
with which frequencies differ mutually. 

[0004] The front end section of a triple band cellular-phone machine is 
equipped with an antenna 1, a diplexer 2, the 1st or the 3rd high 
frequency switch 3a~3c, 1st and 2nd LC filters 4a and 4b, the 1st, or 
3rd SAW filter 5a-5c. A diplexer 2 bears the duty which distributes the 



input signal from an antenna 1 to either DCS, PCS or GSM in the case of 
reception while combining the sending signal from either DCS, PCS or GSM 
with an antenna 1 in the case of transmission. The duty and 3rd high 
frequency switch 3c to which the duty and 2nd high frequency switch 3b 
to which 1st high frequency switch 3a switches the transmitting section 
[ of DCS and PCS ] and receive section side of DCS and PCS switch the 
receive section Rxp side of PCS the receive section Rxd side of DCS bear 
the duty which switches a transmitting section [ of GSM ] Txg, and 
receive section Rxg side, respectively. 1st LC filter 4a passes the 
sending signal of DCS and PCS, and the duty and 2nd LC filter 4b which 
attenuate the higher harmonic of a sending signal pass the sending 
signal of GSM, and bear the duty which attenuates the higher harmonic of 
a sending signal, respectively. 1st SAW filter 5a passes the input 
signal of DCS, the duty and 2nd SAW filter 5b which attenuate the higher 
harmonic of an input signal pass the input signal of PCS, and the duty 
and 3rd SAW filter 5c which attenuate the higher harmonic of an input 
signal pass the input signal of GSM, and bear the duty which attenuates 
the higher harmonic of an input signal, respectively. 
[0005] Here, the case of DCS is first explained about actuation of a 
triple band cellular-phone machine. In the case of transmission, after 
combining with a diplexer 2 the sending signal from the transmitting 
section Txdp which turned ON the transmitting section Txdp side in 1st 
high frequency switch 3a, and passed 1st LC filter 4a by delivery and 
the diplexer 2, it transmits from an antenna 1. In the case of reception, 
the input signal which received from the antenna 1 is distributed by the 
diplexer 2. The input signal from an antenna 1 to 1st switch 3a by the 
side of DCS and PCS Delivery, A receive section side is turned ON in 1st 
high frequency switch 3a, the receive section Rxd side of DCS is turned 
ON in delivery and 2nd high frequency switch 3b at 2nd high frequency 
switch 3b, and it sends to the receive section Rxd of DCS through 1st 
SAW filter 5a. In addition, also when using PCS, it is transmitted and 
received in the same actuation. 

[0006] Subsequently, the case of GSM is explained. In the case of 
transmission, after combining with a diplexer 2 the sending signal from 
the transmitting section Txg which turned ON the transmitting section 
Txg side in 3rd high frequency switch 3c, and passed 2nd LC filter 4b by 
delivery and the diplexer 2, it transmits from an antenna 1. In the case 
of reception, the input signal which received from the antenna 1 is 
distributed by the diplexer 2, in delivery and 3rd high frequency switch 
3c, a receive section Rxg side is turned ON and the input signal from an 
antenna 1 is sent to the receive section Rxg of GSM through 3rd SAW 



filter 5c at 3rd high frequency switch 3c. 
[0007] 

[Problem (s) to be Solved by the Invention] However, according to the 
triple band cellular-phone machine which is one of the above-mentioned 
conventional mobile communication devices, since three high frequency 
switches are used, at least six number of the diodes which constitute 
the high frequency switch is needed. Consequently, the power consumption 
of a triple band cellular-phone machine increased, and there was a 
problem that the time of the cell carried in a triple band cellular- 
phone machine became short. 

[0008] Moreover, the mode of operation which controls actuation of each 
diode also increased, and there was also a problem that a circuit became 
complicated. 

[0009] This invention is made in order to solve such a trouble, and it 
aims at power consumption offering the mobile communication device using 
the high frequency module and it which can miniaturize a circuit few. 
[0010] 

[Means for Solving the Problem] In order to solve the trouble mentioned 
above the high frequency module of this invention While being the high 
frequency module which compound-ized the 1st from which a frequency 
differs mutually thru/or the front end section of the 3rd communication 
system and combining said the 1st thru/or sending signal from one of the 
3rd communication system with an antenna in the case of transmission The 
diplexer which distributes the input signal from said antenna to either 
of said the 1st thru/or 3rd communication system in the case of 
reception, The 1st high frequency switch divided into the transmitting 
section of said 1st and 2nd communication system, and the receive 
section of said 1st and 2nd communication system, It is characterized by 
having the 2nd high frequency switch divided into the SAW duplexer 
divided into the receive section of said 1st communication system, and 
the receive section of said 2nd communication system, and the 
transmitting section and the receive section of said 3rd communication 
system. 

[0011] Moreover, the high frequency module of this invention is 
characterized by having at least one of the 1st filter which passes the 
sending signal of said 1st and 2nd communication system, the 2nd filter 
which passes the sending signal of said 3rd communication system, and 
the filter [ of the 3rd which passes the input signal of said 3rd 
communication system ] **s. 

[0012] Moreover, the high frequency module of this invention is 
characterized by said SAW duplexer consisting of an SAW filter and phase 



conversion components connected to this SAW filter. 
[0013] Moreover, while the high frequency module of this invention 
combines said the 1st thru/or sending signal from one of the 3rd 
communication system with an antenna in the case of transmission The 
diplexer which distributes the input signal from said antenna to either 
of said the 1st thru/or 3rd communication system in the case of 
reception, The 1st high frequency switch divided into the transmitting 
section of said 1st and 2nd communication system, and the receive 
section of said 1st and 2nd communication system, The SAW duplexer 
divided into the receive section of said 1st communication system, and 
the receive section of said 2nd communication system, It has the front 
end section of the 1st thru/or the 3rd communication system which 
consisted of the 2nd high frequency switch divided into said the 3rd 
transmitting section and receive section of communication system and 
with which frequencies differ mutually. It is characterized by being 
compound-ized by the layered product to which said SAW duplexer comes to 
carry out the laminating of two or more sheet layers to said said 
diplexer, the 1st and 2nd high frequency switch, and a list. 
[0014] Moreover, all the components of said diplexer and said 1st and 
2nd high frequency switches are contained in said layered product, it 
contains some components of said SAW duplexer in a list, and the high 
frequency module of this invention is characterized by carrying the 
remaining component of said SAW duplexer in said the 1st and 2nd high 
frequency switch, and a list. 

[0015] It has the mobile communication device of this invention with 
said 1st [ the ] which consists of an above-mentioned high frequency 
module thru/or the front end section of the 3rd communication system, 
said the 1st thru/or transmitting section of the 3rd communication 
system, and said the 1st thru/or transmitting section of the 3rd 
communication system, and it is characterized by things. 
[0016] In order according to the high frequency module of this invention 
to have the diplexer, 1st, and 2nd high frequency switches and SAW 
duplexers and for a SAW duplexer to perform separation with the receive 
section of the 1st communication system, and the receive section of the 
2nd communication system, the number of high frequency switches can be 
reduced, consequently the number of diodes decreases, and it becomes 
possible to cut down the power consumption of a high frequency module. . 
[0017] In order to have the front end section which consists of a high 
frequency module which can reduce power consumption according to the 
mobile communication device of this invention, reduction of the power 
consumption of the mobile communication device itself also becomes 



possible. 
[0018] 

[Embodiment of the Invention] Hereafter, the example of this invention 
is explained with reference to a drawing. 

[0019] Drawing 1 is the block diagram of one example concerning the high 
frequency module of this invention. The high frequency module 10 
consists of 1st and 2nd LC filters 15 and 16 which are a diplexer 11, 
the 1st and the 2nd high frequency switch 12 and 13, the SAW duplexer 14, 
and the 1st and 2nd filters, and SAW filter 17 which is the 3rd filter, 
and is the front end section of DCS (1. 8GHz band), PCS (1. 9GHz band), 
and GSM (900MHz band) which are the 1st thru/or the 3rd communication 
system. 

[0020] And the 1st port P21 of the 1st high frequency switch 12 is 
connected to the 2nd port P12, and the 1st port P31 of the 2nd high 
frequency switch 13 is connected to the 3rd port P13 for Antenna ANT in 
the 1st port Pll of a diplexer 11, respectively. 

[0021] Moreover, the 1st port P51 of 1st LC filter 15 is connected to 
the 2nd port P22 of the 1st high frequency switch 12, and the 1st port 
P41 of the SAW duplexer 14 is connected to the 3rd port P23, 
respectively. 

[0022] Furthermore, the common transmitting section Txdp of DCS and PCS 
is connected to the 2nd port P52 of 1st LC filter 15, and the receive 
section Rxp of the receive sections Rxd and PCS of DCS is connected to 
the 2nd and 3rd ports P42 and P43 of the SAW duplexer 14, respectively. 
[0023] Moreover, the 1st port P61 of 2nd LC filter 16 is connected to 
the 2nd port P32 of the 2nd high frequency switch 13, and the 1st port 
P71 of SAW filter 17 is connected to the 3rd port P33, respectively. 
[0024] Furthermore, the transmitting section Txg of GSM is connected to 
the 2nd port P62 of 2nd LC filter 16, and the receive section Rxg of GSM 
is connected to the 2nd port P72 of SAW filter 17, respectively. 
[0025] Drawing 2 is the circuit diagram of the diplexer which 
constitutes the high frequency module shown in drawing 1 . A diplexer 11 
is equipped with the 1st - the 3rd port P11-P13, inductors Lll and L12, 
and capacitors C11-C15. 

[0026] And the series connection of the capacitors Cll and C12 is 
carried out between the 1st port Pll and the 2nd port P12, and those 
nodes are grounded through an inductor Lll and a capacitor C13. 
[0027] Moreover, the parallel circuit which consists of the 1st inductor 
L12 and 1st capacitor C14 between the 1st port Pll and the 3rd port P13 
is connected, and the 3rd port P13 side of the parallel circuit is 
grounded through the 1st capacitor C15. 



[0028] That is, between the 1st port Pll and the 2nd port P12, the high 
pass filter which passes the transceiver signal of DCS (1. 8GHz band) and 
PCS (1. 9GHz band) will be constituted, and the low pass filter which 
passes the transceiver signal of GSM (900MHz band) will be constituted 
between the 1st port Pll and the 3rd port P13. 

[0029] Drawing 3 is the circuit diagram of the 1st high frequency switch 
which constitutes the high frequency module shown in drawing 1 . The 1st 
high frequency switch 12 is equipped with the 1st - the 3rd port P21-P23, 
the control terminal Vcl, diodes Dll and D12, inductors L21-L23, 
capacitors C21 and C22, and resistance RL 

[0030] And diode Dll is connected so that an anode may be on the 1st 
port P21 side between the 1st port P21 and the 2nd port P22. Moreover, 
parallel connection of the series circuit which consists of an inductor 
L21 and a capacitor C21 is carried out to diode Dll. Furthermore, a 
cathode is grounded the 2nd port P22 side of diode Dll through the 
inductor L22 which is a choke coil. 

[0031] Moreover, an inductor L23 is connected between the 1st port P21 
and the 3rd port P23, it is grounded through diode D12 and a capacitor 
C22, and the control terminal Vcl is formed by the 3rd port P23 side of 
an inductor L23 through resistance Rl at the node of the anode of diode 
D12, and a capacitor C23. 

[0032] Drawing 4 is the circuit diagram of the 2nd high frequency switch 
which constitutes the high frequency module shown in drawing 1 . The 2nd 
high frequency switch 13 is equipped with the 1st - the 3rd port P31-P33, 
the control terminal Vc2, diodes D21 and D22, inductors L31 and L32, a 
capacitor C31, and resistance R2. 

[0033] And diode D21 is connected so that an anode may be on the 1st 
port P31 side between the 1st port P31 and the 2nd port P32. Moreover, a 
cathode is grounded the 2nd port P32 side of diode D21 through the 
inductor L31 which is a choke coil. 

[0034] Moreover, an inductor L32 is connected between the 1st port P31 
and the 3rd port P33, it is grounded through diode D22 and a capacitor 
C31, and the control terminal Vc2 is formed by the 3rd port P33 side of 
an inductor L32 through resistance R2 at the node of the anode of diode 
D22, and a capacitor C31. 

[0035] Drawing 5 is the circuit diagram of the SAW duplexer which 
constitutes the high frequency module shown in drawing 1 . The SAW 
duplexer 14 is equipped with the 1st - the 3rd port P41-P43, SAW filters 
SAW1 and SAW2, inductors L41 and L42, and capacitors C41-C44. Between 
the 1st port P41 and the 2nd port P42 The series connection of a 
capacitor C41, SAW filter SAW1, and the phase inverter 141 is carried 



out, and the series connection of a capacitor C41, SAW filter SAW2, and 
the phase inverter 142 is carried out between the 1st port P41 and the 
3rd port P43. 

[0036] the phase inverter 141 — from an inductor L41 and capacitors C42 
and C43 — becoming — the both ends of an inductor L41 — a capacitor 
C42 — it minds C43 and connects with a gland. Moreover, the phase 
inverter 142 consists of an inductor L42 and a capacitor C44, and the 
SAW filter SAW2 side of an inductor L42 is connected between glands 
through a capacitor C44. 

[0037] Under the present circumstances, the inductance value of an 
inductor L41 and the capacity value of capacitors C42 and C43 are chosen, 
respectively so that the input impedance of SAW filter SAW1 may be 
opened in the band (1. 8GHz band) of DCS where the phase inverter 141 was 
connected to the 2nd port P42. Similarly, the inductance value of an 
inductor L42 and the capacity value of a capacitor C44 are chosen, 
respectively so that the input impedance of SAW filter SAW2 may be 
opened in the band (1. 9GHz band) of PCS where the phase inverter 142 was 
connected to the 3rd port P43. 

[0038] Drawing 6 is the circuit diagram of the 1st LC filter which 
constitutes the high frequency module shown in drawing 1 . 1st LC filter 

15 is equipped with the 1st and 2nd port P51 and P52, inductors L51 and 
L52, and capacitors C51-C53. 

[0039] And the series connection of the parallel circuit which consists 
of an inductor L51 and a capacitor C51, and the parallel circuit which 
consists of an inductor L52 and a capacitor C52 is carried out between 
the 1st port P51 and the 2nd port P52, and the node of those parallel 
circuits is grounded through a capacitor C53 between. 
[0040] Drawing 7 is the circuit diagram of the 2nd LC filter which 
constitutes the high frequency module shown in drawing 1 . 2nd LC filter 

16 is equipped with the 1st and 2nd port P61 and P62, an inductor L61, 
and capacitors C61-C63. 

[0041] And the series connection of the parallel circuit which consists 
of an inductor L61 and a capacitor C61 is carried out between the 1st 
port P61 and the 2nd port P62, and the both ends of the parallel circuit 
are grounded through capacitors C62 and C63 between. 
[0042] Drawing 8 is an important section decomposition fluoroscopy 
perspective view of a high frequency module which has circuitry of 
drawing 1 . The high frequency module 10 contains a layered product 18. 
To a layered product 18 Although not illustrated The inductors Lll and 
L12 of a diplexer 11, The inductors L41 and L42 of the inductor L32 of 
the inductors L21 and L23 of capacitors C11-C15 and the 1st high 



frequency switch 12, a capacitor C22, and the 2nd high frequency switch 
13, a capacitor C31, and the SAW duplexer 14, capacitors C42-C44, The 
inductors L51 and L52 of 1st LC filter 15, capacitors C51-C53, the 
inductor L61 of 2nd LC filter 16, and capacitors C61-C63 are built in, 
respectively. 

[0043] Moreover, SAW filters SAW1 and SAW2 of the diodes D21 and D22 of 
the diodes Dll and D12 of the 1st high frequency switch 12, an inductor 
(choke coil) L22, a capacitor C21, resistance Rl, and the 2nd high 
frequency switch 13, an inductor (choke coil) L31, resistance R2, and 
the SAW duplexer 14, a capacitor C41, and SAW filter 17 are carried in 
the front face of a layered product 18, respectively. 

[0044] Moreover, it constructs in a base from the side face of a layered 
product 18, and 18 external terminal Ta~Tr is formed by screen-stencil 
etc. , respectively, and In the 2nd port P42 of the SAW duplexer 14, and 
the external terminal Tc, the control terminal Vcl of the 1st high 
frequency switch 12 and the external terminal Td the 2nd port P62 of 2nd 
LC filter 16, and the external terminal Tf The 2nd port P52 of 1st LC 
filter 15, [ the external terminals Ta and Tb ] In the control terminal 
Vc2 of the 2nd high frequency switch 13, and the external terminal Pi, 
the 1st port Pll of a diplexer 11 and the external terminals Tk and Tl 
the 2nd port P72 of SAW filter 17, and the external terminals Tn and To 
The 3rd port P43 of the SAW duplexer 14, [ the external terminal Tg ] 
The external terminals Te, Th, Tj, Tm, Tp, Tq, and Tr turn into a grand 
terminal. 

[0045] Moreover, on a layered product 18, the metal cap 20 is put so 
that the front face of a layered product 18 may be covered. Under the 
present circumstances, the height 201, 202 of the metal cap 20 and the 
external terminals Th and Tq of a layered product 18 are connected. 
[0046] The plan of each dielectric layer from which drawing 9 (a) - 
drawing 9 (h), drawing 10 (a) - drawing 10 (f) constitute the layered 
product of the high frequency module of drawing 8 , and drawing 10 (g) 
are the bottom views of drawing 10 (f). After a layered product 18 
carries out the laminating of the 1st - the 14th dielectric layer 18a- 
18n which consist of ceramics which used the barium oxide, the aluminum 
oxide, and the silica as the principal component one by one from a top 
and calcinates them with the burning temperature of 1000 degrees C or 
less, it is completed by making the upper and lower sides reverse. That 
is, the 18n of the 14th dielectric layer turns into the maximum upper 
layer of a layered product 18, and 1st dielectric layer 18a becomes the 
lowest layer of a layered product 18. 

[0047] External terminal Ta~Tr is formed in the top face of 1st 



dielectric layer 18a. Moreover, the grand electrodes Gpl~Gp3 are formed 
in a dielectric layers [ 2nd, 4th, and 13th /b / 18 /, d / 18 /, and 
18m ] top face, respectively, moreover, the 3- the capacitor electrodes 
Cpl-Cpl9 are formed in the 6th, the 10th - the 12th dielectric layer 
18c-18f, and a top face (18 j— 181. ) , respectively. 

[0048] Furthermore, the stripline electrodes ST1-ST26 are formed in the 
top face of the 7th - the 9th dielectric layer 18g-18i, respectively. 
Moreover, Wiring Li is formed in the top face of the 18n of the 14th 
dielectric layer. 

[0049] Furthermore, the land La for mounting the diodes Dll, D12, D21, 
and D22 carried in the front face of a layered product 18, inductors L22 
and L31, capacitors C22 and C41, resistance Rl and R2, and SAW filters 2 
and SAW [ SAW1 and ] 17 is formed in the inferior surface of tongue 
(inside of drawing 10 (g), 18nu) of the 14th dielectric layer. Moreover, 
the beer hall electrode Vh is formed in the 3rd - the 14th dielectric 
layer 18c-18n at a position. 

[0050] With such structure, the inductor Lll (refer to drawing 2 ) of a 
diplexer 11 is formed with the stripline electrodes ST4, ST13, and ST22, 
and an inductor L12 (refer to drawing 2 ) is formed with the stripline 
electrodes ST2, ST11, and ST21, respectively. A capacitor Cll (refer to 
drawing 2 ) moreover, with the capacitor electrodes Cpl6, Cpl7, and Cpl9 
A capacitor C12 (refer to drawing 2 ) with the capacitor electrodes Cpl6, 
Cpl8, and Cpl9 A capacitor C13 (refer to drawing 2 ) with the capacitor 
electrode Cp4 and the grand electrodes Gpl and Gp2 A capacitor C14 
(refer to drawing 2 ) is formed with the capacitor electrodes Cp7, Cp8, 
and Cpl2, and a capacitor C15 (refer to drawing 2 ) is formed, 
respectively with the capacitor electrodes Cp7 and Cpl2 and the grand 
electrodes Gpl and Gp2. 

[0051] Furthermore, the inductor L21 (refer to drawing 3 ) of the 1st 
high frequency switch 12 is formed with the stripline electrodes ST7, 
ST17, and ST25, and an inductor L23 (refer to drawing 2 ) is formed with 
the stripline electrodes ST3 and ST12, respectively. Moreover, a 
capacitor C22 (refer to drawing 3 ) is formed with the capacitor 
electrode Cp5 and the grand electrodes Gpl and Gp2. 

[0052] Furthermore, the inductor L32 (refer to drawing 4 ) of the 2nd 
high frequency switch 13 is formed with the stripline electrodes ST6 and 
ST15. Moreover, a capacitor C32 (refer to drawing 4 ) is formed with the 
capacitor electrode Cp6 and the grand electrodes Gpl and Gp2. 
[0053] Furthermore, the inductor L41 (refer to drawing 5 ) of the SAW 
duplexer 14 is formed with the stripline electrodes ST5, ST14, and ST23, 
and an inductor L42 (refer to drawing 5 ) is formed with the stripline 



electrodes ST1, ST10, and ST20, respectively. Moreover, with the 
capacitor electrode Cp3 and the grand electrodes Gpl and Gp2, a 
capacitor C43 (refer to drawing 5 ) is formed with the capacitor 
electrode Cp2 and the grand electrodes Gpl and Gp2, and a capacitor C44 
(refer to drawing 5 ) is formed for a capacitor C42 (R> drawing 5 5 
reference), respectively with the capacitor electrode Cpl and the grand 
electrodes Gpl and Gp2. 

[0054] Furthermore, the inductor L51 (refer to drawing 6 ) of 1st LC 
filter 15 is formed with the stripline electrodes ST8, ST18, and ST26, 
and an inductor L52 (refer to drawing 6 ) is formed with the stripline 
electrodes ST9 and ST19, respectively. Moreover, with the capacitor 
electrodes Cpll and Cpl4, a capacitor C52 (refer to drawing 6 ) is 
formed with the capacitor electrodes Cpll and Cpl5, and a capacitor C53 
(refer to drawing 6 ) is formed for a capacitor C51 (refer to drawing 
6 ) with the capacitor electrode Cpll and the grand electrode Gp2, 
respectively. 

[0055] Furthermore, the inductor L61 (refer to drawing 7 ) of 2nd LC 
filter 16 is formed with the stripline electrodes ST16 and ST24. 
Moreover, with the capacitor electrodes CplO and Cpl3, a capacitor C62 
(refer to drawing 7 ) is formed with the capacitor electrode Cp9 and the 
grand electrode Gp2, and a capacitor C63 (refer to drawing 7 ) is formed 
for a capacitor C61 (refer to drawing 7 ) with the capacitor electrode 
CplO and the grand electrode Gp2, respectively. 
[0056] Here, actuation of the high frequency module 10 which has 
circuitry of drawing 1 is explained, first, in transmitting the sending 
signal of DCS (1. 8GHz band) or PCS (1. 9GHz band) By impressing IV to the 
control terminal Vcl in the 1st high frequency switch 12, and connecting 
the 1st port P21 and 2nd port P22 of the high frequency switch 12 
[ 1st ] The sending signal of DCS or PCS passes 1st LC filter 15, the 
1st high frequency switch 12, and a diplexer 11, and is transmitted from 
Antenna ANT. 

[0057] Under the present circumstances, 1st LC filter 15 passes the 
sending signal of DCS and PCS, and is attenuating the higher harmonic of 
a sending signal. Moreover, in the 2nd high frequency switch 13, 0V are 
impressed to the control terminal Vc2, and the 2nd high frequency switch 
13 is intercepted. 

[0058] Subsequently, when transmitting the sending signal of GSM (900MHz 
band), by impressing IV to the control terminal Vc2 in the 2nd high 
frequency switch 13, and connecting the 2nd port P31 and 2nd port P32 of 
the high frequency switch 13, the sending signal of GSM passes 2nd LC 
filter 16, the 2nd high frequency switch 13, and a diplexer 11, and is 



transmitted from Antenna ANT. [ 1st ] 

[0059] Under the present circumstances, 2nd LC filter 16 passes the 
sending signal of GSM, and is attenuating the higher harmonic of a 
sending signal. Moreover, in the 1st high frequency switch 12, 0V are 
impressed to the control terminal Vcl, and the 1st high frequency switch 
12 is intercepted. 

[0060] subsequently, in receiving the input signal of DCS In the 1st 
high frequency switch 11, impress 0V to the control terminal Vcl, and 
the 1st port P21 and 3rd port P23 of the high frequency switch 12 are 
connected. [ 1st ] By distributing the input signal of DCS to the 2nd 
port P42 side in the SAW duplexer 14 The input signal of DCS received 
from Antenna ANT passes a diplexer 11, the 1st high frequency switch 12, 
and the SAW duplexer 14, and is sent to the receive section Rxd of DCS. 
[0061] Under the present circumstances, the SAW duplexer 14 passes the 
input signal of DCS, and is attenuating the higher harmonic of an input 
signal. Moreover, in the 2nd high frequency switch 13, 0V are impressed 
to the control terminal Vc2, and the 2nd high frequency switch 13 is 
intercepted. 

[0062] subsequently, in receiving the input signal of PCS In the 1st 
high frequency switch 11, impress 0V to the control terminal Vcl, and 
the 1st port P21 and 3rd port P23 of the high frequency switch 12 are 
connected. [ 1st ] By distributing the input signal of PCS to the 3rd 
port P43 side in the SAW duplexer 14 The input signal of PCS received 
from Antenna ANT passes a diplexer 11, the 1st high frequency switch 12, 
and the SAW duplexer 14, and is sent to the receive section Rxp of PCS. 
[0063] Under the present circumstances, the SAW duplexer 14 passes the 
input signal of PCS, and is attenuating the higher harmonic of an input 
signal. Moreover, in the 2nd high frequency switch 13, 0V are impressed 
to the control terminal Vc2, and the 2nd high frequency switch 13 is 
intercepted. 

[0064] Subsequently, when receiving the input signal of GSM, by 
impressing 0V to the control terminal Vc2 in the 2nd high frequency 
switch 13, and connecting the 2nd port P31 and 3rd port P33 of the high 
frequency switch 13, the input signal of GSM received from Antenna ANT 
passes a diplexer 11, the 2nd high frequency switch 13, and SAW filter 
17, and is sent to the receive section Rxg of GSM. [ 1st ] 
[0065] Under the present circumstances, SAW filter 17 passes the input 
signal of GSM, and is attenuating the higher harmonic of an input signal. 
Moreover, in the 1st high frequency switch 12, 0V are impressed to the 
control terminal Vcl, and the 1st high frequency switch 12 is 
intercepted. 



[0066] In order according to the high frequency module of the example 
mentioned above to have the diplexer, 1st, and 2nd high frequency 
switches and SAW duplexers and for a SAW duplexer to perform separation 
with the receive section of the 1st communication system, and the 
receive section of the 2nd communication system, the number of high 
frequency switches can be reduced, consequently the number of diodes 
decreases, and it becomes possible to cut down the power consumption of 
a high frequency module. In addition, a current becomes unnecessary at 
the time of reception. 

[0067] Moreover, in order to compound-ize the diplexer which makes a 
high frequency module, the 1st and the 2nd high frequency switch, and 
two or more sheet layers that become a list from the ceramics about a 
SAW duplexer to the layered product which comes to carry out a 
laminating, the adjustment property, damping property, or isolation 
property of each component can be secured, and the matching circuit 
between the 1st high frequency switch and a SAW duplexer becomes 
unnecessary during the diplexer, 1st, and 2nd high frequency switches in 
connection with it. Therefore, the miniaturization of a high frequency 
module is attained. Incidentally, it became possible to compound-ize an 
SAW filter to the layered product of 7. 0mmx5. Ommxl. 8mm magnitude at a 
diplexer, the 1st and the 2nd high frequency switch, a SAW duplexer, the 
1st and 2nd LC filters, and a list. 

[0068] Furthermore, while a diplexer consists of an inductor and a 
capacitor, the 1st and 2nd high frequency switches consist of diode, an 
inductor, and a capacitor, a SAW duplexer consists of an SAW filter and 
the transmission line and the 1st and 2nd LC filters consist of an 
inductor and a capacitor, they are built in or carried in a layered 
product, since it connects by the connecting means formed in the 
interior of a layered product, a high frequency module can consist of 
one layered product, and a miniaturization can be realized. In addition, 
it becomes possible to be able to improve loss by wiring between 
components, consequently to improve loss of the whole high frequency 
module. 

[0069] Moreover, since the die length of the inductor built in a layered 
product and the transmission line can be shortened according to the 
wavelength compaction effectiveness, the insertion loss of these 
inductors and the transmission line can be raised. Therefore, while a 
miniaturization and low-loss-izing of a high frequency module are 
realizable, the miniaturization and high-performance-izing of a mobile 
communication device which carry this high frequency module are also 
realizable for coincidence. 



[0070] Drawing 11 is the block diagram showing a part of configuration 
of the triple band cellular-phone machine which is a mobile transmitter, 
and shows an example which combined PCS of DCS of a 1. 8GHz band, and a 
1. 9GHz band, and GSM of a 900MHz band. 

[0071] The triple band cellular-phone machine 30 is equipped with the 
receive section Rxg of the high frequency module 10 (refer to drawing 
1 ) which compound-ized the front end section of Antennas ANT, DCS, PCS, 
and GSM, and the transmitting sections Txg and GSM of the receive 
sections Rxd and GSM of the receive sections Rxp and DCS of the common 
transmitting sections Txdp and PCS of DCS and PCS. 
[0072] And Antenna ANT is connected to the port Pll of the high 
frequency module 10, and the receive section Rxg of the transmitting 
sections Txg and GSM of the common transmitting sections Txdp and GSM of 
the receive sections Rxd, DCS, and PCS of the receive sections Rxp and 
DCS of PCS is connected to ports P43, P42, P52, P62, and P72, 
respectively. 

[0073] According to the triple band cellular-phone machine mentioned 
above, since the high frequency module with an unnecessary current is 
used at the time of the high frequency module in which low-power-izing 
is possible, and reception, it becomes possible to lengthen low-power- 
izing of the mobile communication device carrying this high frequency 
module, and the time of the cell which awaits, and can realize non- 
current-ization at the time, consequently is carried in a mobile 
communication device. 

[0074] Moreover, it is small, and since the high frequency module of low 
loss is used, the miniaturization and high-performance-izing of a mobile 
communication device which carry this high frequency module are 
realizable. 

[0075] In the high frequency module of the example mentioned above to a 
layered product In addition, all the components of a diplexer, Although 
the case where built some components of a SAW duplexer in the 1st and 
the 2nd high frequency switch, and a list, and the remaining component 
of a SAW duplexer was carried in the 1st and the 2nd high frequency 
switch, and a list was explained A diplexer, the 1st and the 2nd high 
frequency switch, a configuration that mounted all the components of a 
SAW duplexer in the list on the same printed circuit board, Or all the 
components of a diplexer and the layered product which built some 
components of a SAW duplexer in the 1st and the 2nd high frequency 
switch, and a list, The 1st and the 2nd high frequency switch, and the 
configuration that the remaining component of a SAW duplexer was mounted 
in the list on the same printed circuit board may be used. 



[0076] Moreover, although the case where the phase inverter of a SAW 
duplexer consisted of concentrated-constant components which combined 
the inductor and the capacitor was explained, the same effectiveness is 
acquired even if it consists of distributed constant components, such as 
a stripline. 

[0077] Furthermore, although the SAW filter explained the case where it 
was carried on the surface of a layered product, it may be carried in 
the cavity prepared in an inferior surface of tongue or each field. 
[0078] Moreover, a package article is sufficient although the SAW filter 
explained the case of a bare chip. 
[0079] 

[Effect of the Invention] Since according to the high frequency module 
of this invention it has the diplexer, 1st, and 2nd high frequency 
switches and SAW duplexers and a SAW duplexer performs separation with 
the receive section of the 1st communication system, and the receive 
section of the 2nd communication system, the number of high frequency 
switches can be reduced, consequently the number of diodes decreases, 
the power consumption of a high frequency module is cut down, namely, 
low-power-ization is attained. In addition, a current becomes 
unnecessary at the time of reception. 

[0080] Moreover, in order to compound-ize the diplexer which makes a 
high frequency module, the 1st and the 2nd high frequency switch, and 
two or more sheet layers that become a list from the ceramics about a 
SAW duplexer to the layered product which comes to carry out a 
laminating, the adjustment property, damping property, or isolation 
property of each component can be secured, and the matching circuit 
between the 1st high frequency switch and a SAW duplexer becomes 
unnecessary during the diplexer, 1st, and 2nd high frequency switches in 
connection with it. Therefore, the miniaturization of a high frequency 
module is attained. 

[0081] Furthermore, while a diplexer consists of an inductor and a 
capacitor, the 1st and 2nd high frequency switches consist of diode, an 
inductor, and a capacitor, a SAW duplexer consists of an SAW filter and 
the transmission line and the 1st and 2nd LC filters consist of an 
inductor and a capacitor, they are built in or carried in a layered 
product, since it connects by the connecting means formed in the 
interior of a layered product, a high frequency module can consist of 
one layered product, and a miniaturization can be realized. In addition, 
it becomes possible to be able to improve loss by wiring between 
components, consequently to improve loss of the whole high frequency 
module. 



[0082] Moreover, since the die length of the inductor built in a layered 
product and the transmission line can be shortened according to the 
wavelength compaction effectiveness, the insertion loss of these 
inductors and the transmission line can be raised. Therefore, a 
miniaturization and low-loss-izing of a high frequency module are 
realizable. 

[0083] According to the mobile communication device of this invention, 
since the high frequency module with an unnecessary current is used at 
the time of the high frequency module in which low-power-izing is 
possible, and reception, it becomes possible to lengthen low-power-izing 
of the mobile communication device carrying this high frequency module, 
and the time of the cell which awaits, and can realize non-current- 
ization at the time, consequently is carried in a mobile communication 
device. 

[0084] Moreover, it is small, and since the high frequency module of low 
loss is used, the miniaturization and high-performance-izing of a mobile 
communication device which carry this high frequency module are 
realizable. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example concerning the high 
frequency module of this invention. 

[Drawing 2] It is the circuit diagram of the diplexer which constitutes 
the high frequency module shown in drawing 1 . 

[Drawing 3] It is the circuit diagram of the 1st high frequency switch 
which constitutes the high frequency module shown in drawing 1 . 
[Drawing 4] It is the circuit diagram of the 2nd high frequency switch 



which constitutes the high frequency module shown in drawing 1 . 
[Drawing 5] It is the circuit diagram of the SAW duplexer which 
constitutes the high frequency module shown in drawing 1 . 
[Drawing 6] It is the circuit diagram of the 1st LC filter which 
constitutes the high frequency module shown in drawing 1 . 
[Drawing 7] It is the circuit diagram of the 2nd LC filter which 
constitutes the high frequency module shown in drawing 1 . 
[Drawing 8] It is the important section decomposition fluoroscopy 
perspective view of the high frequency module of drawing 1 . 
[Drawing 9] It is the plan of the (a) 1st dielectric layer - (h) 8th 
dielectric layer which constitutes the layered product of the high 
frequency module of drawing 8 . 

[Drawing 10] They are the plan of the (a) 9th dielectric layer - (e) 
13th dielectric layer which constitutes the layered product of the high 
frequency module of drawing 8 , and the bottom view of the (f) 13th 
dielectric layer. 

[Drawing 11] It is the block diagram showing a part of configuration of 
the mobile transmitter using the high frequency module of drawing 1 . 
[Drawing 12] It is the block diagram showing the configuration of the 
front end section of a common triple band cellular-phone machine (mobile 
communication device). 
[Description of Notations] 

10 High Frequency Module 

11 Diplexer 

12 13 The 1st, 2nd high frequency switch 
14 SAW Duplexer 

15-17 The 1st - the 3rd filter 
18 Layered Product 

30 Mobile Transmitter (Triple Band Cellular-Phone Machine) 

■NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

10 




k> *Txdp 



PI 3 p6 lr T7T 



P62 



P31 



13 



PW 




P71 



17 



P72 



Txg 



Rxg 



[Drawing 2] 

II 

1 

C14 % 1 
C15J L,Z M m 

r 3 



C11 C12 

P13o f-H H- I * |j 1 |j o P12 





[Drawing 4] 



P31 



11 

I 

D21 



-d P32 



L31 



L32 




-o P33 



D22 



C31 f 5R2 



Vc2 



[Drawing 5] 



C41 



p+i 



14-1 

— i — 



SAW1 



r 



^ I 



_L L41 J_j 

Tc42 C43~Ej 

^_ it] 



A 




142 



[Drawing 6] 
15 



P51o- 



C51 
— Ih 



C52 
HI- 



LSI _L 

C53T 
w 



L52 



-OP52 



[Drawing 7] 
16 



C61 



P610- 

CB2 : 



=L L61 =L 



C63 



[Drawing 8] 





[Drawing 11] 



30 



I 




P+3 

— o— 



— 0 — 

P42 

P52 

— 0 — 



P72 



Rxp 



Rxd 



Txdp 



Txg 



Rxg 



[Drawing 9] 



□ Ll □ u □ □ -hlflo 



rji rji n n [ji ry I 



G-Th 

:— Tfl 



To Tb (a) T« Tl 
Cp2 cp3 



Vh- 



flt9 




y 

Cp5 







— 18c 



(<=) 




•18b 



(b) 



Cp7 




■18d 



(d) 




SHfl. . 5T17 



[Drawing 10] 



S120 5T21 



ST22 





(b) 



Vh- 



-Cp19 



— iai 




(e) 



(0 



-1-Sn 





[Translation done. ] 



(i9)B#hg#fw <jp) 02) i& 1 1^ |^ S |^ (a) (umm&m'&m&n 

#$12002- 43977 
(P2002-43977A) 
(43) 4km B ¥t&U¥ 2 jj 8 13 (5?002. 2. 8) 

(50 inta. 7 motto- f i r--n-n##) 

H0 4B 1/50 H0 4B 1/50 5 K 0 1. 1. 

H03H 7/46 HO 311 7/46 A 



mmt&iS. *»3c itJfcKoSSce ol (£ io H) 



(21)tfiSH#^ 



(22) ame 



!^H2000 - 227631 ( P2000 - 227631 ) 



¥J£12^ 7 n 27 B (2000. 7. 27) 



(71) ffllfiA 000006231 

^CSS^fiNJ^TtJ^^ rS26#10-^ 

(72) S6^# ws m& 

scss^ftiHiifCiif^W— ra26#io-^ 

]R»&«Ptisciff^ttL^ra28»io# 
a?)9tmm mm &m 



(54) [^©£$0 mmm^^-jvmvtn&m^it&mtiimmmw 



(57) [gift] 

[tie] aaw^a^wsK, &^mRc&mi£imt& 
sew-* . 

1 1. W$lRXfW$2cvmM%iX-l vi-l 2, 13, SA 
Wfa7W14, 3fSl&t>*SfS2 0:7 
1 SI^'S? 2 (?) L C 7 ^ /t^ 1 5 , 16, ^3(7)7^^ 
SAW7-(;^ 1 7^^^). 1 3 £0jl 

ft^XT-^T^^DCS ( 1 . 8GHzf) , PCS 
(1. 9GHzf) , GSM (90 0MHzf)£7)7D 



ANT 

L 




P43 



-Rxp 



P42 



Rxd 



P22 9 

1 c 



P11 




P52 



Txdp 



P62 



*Txq 



(2) W2002--43977 (P2002-43977A) 



c7)iIff>-.X-fA?n v3*ft> (c -fr 1W" S ¥ A 7° V 7 -f k . 

miess i Rt/m2 eDmm^^'r^mmut msm 1 a 
m 2 cr> mm ^ x t- a osits t izmttt & s a wf* t 

[ IfzRlf 2 ] ffiffi* 1 .& tflfc 2 tOilfl yXfA^Ifi 

<9^<fcfclot«;t4£i:*»8i:'f4il!* 
*» 6 =5r & £ i: * S« k * if$£ 1 & & mM 2 1 

fefEOiftJS^i'.a.— /K 

-frw-+r£:, fflrlBSSi^txm2c7)afi^xT-Acoj|ifi 

35 k milESS l St>'^2<7)afi^xf-Ac7)^Igpi; 

-t^m\oynw$L7^ yf-fc, mien? i foatm^-r ^ 

SSAWfi71/^tf:, mil Bf5 3 oafi ^xf-AcoiH 

com^- 1 , m em 1 &ms 2 oswsat* >t -y ^\ ivt 

ftrfBSAWxATW^-^oSH^fijffiU mfem 

[ 1**11 6 ] msm 1 j^sif sm 5 «o 1 ^*iM;f ea 

co sJHiS^ >? jl — ^> 5r 4 MIES? 1 .ttMfS 3 oa« x 
Xr-A07ny bxy FSGfc , HffieSS l 3 coMfl 

■Aoiiifisii t . mm 1 t^mis 3 comm 



[0001] 

mfttzm^fflmmmimizML. mz^ 30^ 

[0002] 

aawwR. wi.tri. sghz^jotl^dc s (Dig 

ital Cellular System). 1. 9GHzf?:ffiffiU;P 
C S (Personal Communication Services) „ MX/ 9 0 0 
MHzfJffflL! 1 ; GSM (Global System for Mobile 
communications) k T-iJ-ft^"!^^ b U 7;W^ HSI^ 

[0003] 01 2i±, h 'J r^^Kiffl 



8GHz^i7)DCS, 1. 9GHzfOPCS, 900 
MHzf^GSMJ: L 7t Wr^cO—M ^y^LtzhcOTh 

[0 0 04] h 'j77W^>Kii^miS§l«7ny fxy 

HStli, TyT"h 1 . ^M7U^t2, &17b£M3<7> 
mfflWiXJ 7f3a-3c, miRt/M2cr>LC7 4)\s 
?4a, 4b, HlJ!;SSl3<7)SAW7>f^^5a — 5 
cSrffxS, ;/-"-<( 7°b- ? +r 2 jlflO|^ti±D C S , 

pcs$>i,^ijgs mov vfft.* 1 * 1 ^ oiiiifi-^-^ r y 

f-i- 1 l2tS-&^-ft kkhlz, <gmcomzlZTyr-1- 1 ^ 
Ji, d c ssyp c s commUMk D C SSt/PC so 

b{i N DCSOgftggRxdMkPCSCOg'figPRxp 
WfcfcflJOSUfcftB. ^30SJ^i!feX-f 7f3c(l 
G S M O^flSPT x g ffllj k RxgltJDOIx 
SSBSmma^ Sl«LC7^/^4ali D 

cs, pc scommm^zmmn^, mmmnc^mwi 

%mm£-&&&B, ^2^LC7-f/^4blt GSM 
ikBZZtL^tl&O. il«SAW7^/^5a(l D 

c s ogftfi-^- a® § -it . Sftft-^-oftigis ^ ai § 

•tf&fSS. J^2c7)SAW7 ^f/P^ 5 b(±, PCSCOgff 

fi#^ai§s-it, gmfi-^-o«isiM^Mss-tt-&sa. 

H3«SAW7-f;^5cii GSMOSIIfl-^-^aiii! 

[ o o o 5 ] £ £T\ bu 7°jw*y vumw^mm 

tout, DCS(0^W«„ 3*ftO|^fc 

fi. Hi 0»JlMx-f 7 f3a izXMimiT x d P MS: 
^-yfc Lxm 1 «L C 7 a )V9 4 a ^MiiL^iMflgRT 



(3) W2002--43977 (P2002-43977A) 



7f 3 b IzM *) s JS2cOftJl$tX-f 7f 3bttDCS 
cO^ff g|S R x d fM £ y H 1 X B 1 CO S A Wy j ;k ? 5 
aSrtf-LTDCScO^ftgBRxd^iSS. 5rtJ % PCS 

Srfflv^^t i> mmcommzxm^iE^ti?> . 

[0006] &WT\ G S Mfltfft^-tfiW* . iSftCO 
Rfcfct, SS 3 O « J^^X ^7f3cK 3tff SPT x g ffllj 
S ^ y iz L T H 2 CO L C 7 4 )V 9 4 b £ fflai L fc jgfttt 

TSflSPRx gf|IJ2r^-ytLTH3 0S AW7 -f/V:? 5 
c^UGS MCO^flfgR x g tCi^S . 
[00 0 7] 

mwfimtkLkdt^mM] tz*>&, ±ib©i*co 

«0WJflit^ -f f - * fifefe*"* *W H coifc#>Kc < k 



[0008] ttl. ZtL^tlCDy-j Y-crMittfflW 

[0009] *«hbj4, £ co i 5 =3rBWjfi*JI¥gtii-&fc 

stew- s its- se^h^-^ . 

[0010] 

&&g317Mlg3coafI^xAcoyny Fxy Fgfi£ 
1 3 jffli y x r- A v vfti&fr A> coilfifi^- 

^ryftcg^t^ k k t>^. «l^)l8ffc:l4ifflBry 
^r^fecogfift-^-Srtrriem 1 jms&3 coaftyxxA 
<ov^-m*>t4ME-rs r-f rvn t , moss 1 at^i 
2 oMfi^xf-Acoiifigfth irisss i m/m2com.m^ 

XxAco^ffgp fc & SI l coaJH&x -f >y f - i: . 

tJIBm 1 coilfi 1/ x r A coSftgP k MIBIS 2 coilfi ^ x 



[001 1 ] ^^KH^flfMft^i^jL— mTlB 

m i atfn 2coiift^xxAco^im-t&3iai$-&i»m 
ico7^i-^ mtsmscomm^x^A^mmm^m 

OSflft^ £ it £S? 3 cr> 7 4)V9. bt» 

1 oSrfifx. 5 d k * # Hk-T-S. . 

[0012] ifc, *^OiSJSi!g^ ISrlE 

SAWfa7'l/?tll SAWy^/l/j'S:, 

< )v?izmm^ti&ummm&& i hfrt>%:z> z. t zwm 

[0013] ttz. ^m^mmm^j^-Mi. mm 

coiiififi-^^Ty^tite^-rskt^t. gftoi^t 
umzTyr-i-frL.&'gmin^zmm i BMii3c7)ji 

fi^x^Aco^-f^x^fc^iE-ri. 7i/?tt. MB 
H 1 ai^S 2 coaifl ^ 7^ A cOj^ffgp k Ml EH 1 ftWB 

2coaft v-xr-AcogmgPi: fcfrj&rrsgs i coaMfex 

^ >y f - fc . lulBH 1 rmmyx^ AcoSff SP k MIBH 2 
COilfi^XT-ACOSftSPkfc^-r-S. SAWfa71/? 
-9-k , BUIBH3 coafl^x^AOiiflgPfcSflgPk 

l^coS^ & W. 1 H 3 cojlft >- -r A co y u y h x y 



coy- h JB S- LT *SflMM*!-ca^tS*lT V^i 
[0014] *IS«i^W«»* ^Jt-;W4» mTlB 

mmmz^ ma?" JTu?y-co-£x cornet, memi 

RX/M2commWLX4 7 f, Mt^tffffBSAWxATP 
^^co— gpcofS^^i^jKL. HulBH 1 S.t>'H 2 coaJ^iS 

^mmLfzzt^nmtT^>. 

[0015] *%mcn>&mwmmwm$. ±.m<7)mmk 

^y'a.— A-frt&h mWMi l MS3 cOjiffyx^Ao 
7nyhxyh'ggk. M3B»l^M»30iHi^-rA 

cojifisuk . tfriES? i t^mh 3 coaft yxx AcoiififR 
[0016] ^mconm^^^-Mzxmi . ?a 

y°V7^b%\m£%2<7ymW&.XA -y^k SAWfa 

7°y^-»fkSrfii.. Hlcoafi^xf-Aco^IgPkSl2 
coilfi y x t- a cogflfp t <r>^m Sr s a w-f j. 7° y ^ if 

^COIS*. r^-KcoE#^u aju^^y^-^ 

0^»«7J^«^^k^«gk5r-S„ . 
[0017] 43H)le>&aWtittligKfc: ittif , j)¥M 

y FffiSfll x. S Jt A . 9 «Jf*a«^B^co t coco^wm 

[0018] 
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[0019] sin ^wm-mm^'J^-Mzi^h 
— mmmcoy ri y ? m~c$> s <> isjwiiS^ ^ i o 

H 1. ^l^VB2^rSJf|^X^ yf 

12, 13. S AWf^Tl/^tl 4. ^1X^2^) 
7^/l/^tJ)l»^l&^2^LC7^^15 ; 1 

6. S3^7>f;Wft6SAW7-f;^ 1 7 

0. mi7 1 ;M^3^afI^X7 x i,TS)SDCS ( 1 . 8 

GHzS) s PCS (1. 9GHz^) , GSM (90 

OMHzf) 07nyNxyFfKf*§o 

[0 0 2 0] ^-fTl^^Hf 1 

P 1 1 Cil7yftANTi\ m2<7)tf-hP 1 2tCii 

*ltf)iSJSStX-'f v^l 2<7)W£lCD7F~hP2 HI 
3W-hP 1 3 tZlim2(7)mm&^4 yf 1 3<£)SSl 

h p 3 i ^-tn-etiSfiRs^s o 

[00 2 1 ] ifc. »ltfOKJS»-X-f 7f 1 20SI2<7) 
hP2 2fc(ifi|l<Z)LC:74/k?l 5 <Z>SS 1 <7)3tf— 
bP 5 1£\ $3^bP2 3«iSAWfa7°l/? 
^14 OH 1 CO#— b P 4 1 ^^tLSSRS^L* , 

[0 0 2 2] gl^LC7^/^ 1 5COM2CD 

vp5 2 tiiDc stpcst crmmcomm^T x 

d P 3&\ S AWf:t7l/?f 1 4<9®2&l^3C93tf— 
hP42, P4 3^(±DCS^ffgERxdRt^PCS 

[00 23] ifc. ^^iSJSStX-f v^iM 3^2^) 
b P 32Cfig2^)LC7^^ 1 60®1^^°— 
bP6 lfiK S3^bP3 3C(iSAW7^^ 1 
7 OH 1 b P 7 1 o 

[0 0 24] ^2(7)LC7^/^^ 1 60®20 

tf— bP6 2^(±GSMOMftSETxg^\ SAW7^ 
/t^ 1 7^$2^bP7 2 fcfiG S MOgflgtfR x 

[0 0 2 5] 02(4. HI t5^*«»^>?jL— 

^&^Ti^^ifcoiiiBia*rS)&<> ^7v?t 1 1 

t4 s Hl-i3^bP 1 1— P 1 3 s >f >y??L 
11, LI 2. M'nyfyfCl 1— CI 5£fj|x 

[0026] *LT, Hlc0*°— hP 1 1 tS2©^- 
hP l 2 tcoRg^nyrV-f c 1 1 , C 1 2**it^|^ 

^nfe«sic**H>'i , ''^^Li l&t^yf-'y 

tfC 1 3&itLTffl&ZtL&. 

[00 2 7] £fz. Hlco*°— hP 1 1 i:H3co*°-f- 
P 1 3 t^CS 1 <?>4 >VV L 1 2 i:H 1 co:a yf 
ytfC 1 4 fcA^^rSM^JHIBA^SSHES^ ^»M?(J@ 
S&coH 3 co*f— h P 1 3 fflO^H 1 co a yfVtC 1 5 £ 

[00 28] -fSr*)**, Hi CO*— hP 1 1 tH2<0* 
-hP 1 2hcor B 1t:{i:. DCS ( 1 . 8GHz^) &tf 
PCS (1. 9GHz§) CO jMSfffl-f-triK® 



ttoiiS^^^^fliiKStL. Hlco*°-hP l 1 £H3 

cO*°— NP 1 3tC0ia^(i. GSM (900MHz^) 

titt&mi v^-<?>m$&WTfoz> . h 1 co© 

Hit* 4 -yf-l 214, H 1 ~-H 3 co*°- b P 2 1 — P2 
3 , M«B|HFV c 1 , ^^-h'Dll, D12, >f y 
/^^L2 1—L2 3 . rryf'y-^C 2 1, C22, & 

tfSSfSRl , 

[0030] -f-LT. HI CO*— h P 2 1 i:H2 <0*°— 

h p 2 2 i: coracr 7 — F^H 1 CO*- F P 2 1 Ht:^ 
Si5t^^-l'Dll #£8 £ti& . 4 , ^V * 

— F D 1 1 £(4-f y^'V ?L21 Vx>-9-C 2 1 

FD 1 1OH2C0*"— FP22ffl!k V—F (4 

fa-?3^f S >f y^? ^L22^ LTtftftS 

[003 1 ] 4?t, H1C0*°— F P 2 1 tWZ3cr>tf— F 
P23t OHfc-f 9 L 2 3 j&qSRSsfl, 

^ L 2 3 OH 3 CO^— hP23ffl!|{4^^-— KD 1 2R 
X/-ayfy^C2 2^StLXW&^fi, ¥ A K D 1 
2<07y-Kfc3yf/9-C23fc cOjgibSfcfcHfflKR 

1 ^^lti«fV c 1 fflffibtth . 
[0032] 1214(4. HI fciS^WJB**^ a— ^ifll 

BS;-rsip2c0ftJl&x^ yf-tfDHBErcft*. m2co« 

JSfSX-f y-^-1 3(4. H 1 ~H 3 CO^f— h P 3 1— P 3 
3 , Wfflift V c2, r^^-HD2 1, D22, >f > 
^^L31, L32, 3 y-f y+f C 3 1 s St^'SfiiR 

[0033] ^tT. HI CO*.— bP 3 1 i;H2CO*T— 

h P 3 2 2: «:77 — YifiW. 1 co*r- h P 3 1 fl Slt^r 
S 4 o lz ¥4 si-- h* D 2 1 4 ?t , yf 

— H D 2 1 COH 2 C0*°— h P 3 2 fflO. ^^)^^ V— K 
{4f- a - 9 n W S y^"^ ^L3 1^/T LTSifi 

[0034] ttz. HI CO*.— h P 3 1 tH 3C0*°- h 

P33t cormz-f yy? ? l 3 2 #^£21, >f y^y 

? L 3 2 COH 3 C0*°- h P 3 3 ffl!|{4^W *- KD2 2S 
Zfay^y-y-c 3 1 ^^-LTfttffiStL. *-FD2 
2057V— Ki: ayfvtc 3 1 ktf5SSBWifc:l3ffiRR 

2 ^1>LTM«fV c 2 *«Rtt ^>*t* . 

[0 03 5]H5(4. HlfcjpfiSllft^^a-^lf 
^^SAWf'AVy^-tfCOlMllf&lllT-S)^, SAWfa 
TUV+M 4(4. HI— H3*°-hP4 1-P4 3. S 
AW7^;^SAW1, SAW 2 , >f^^L41, 
L42, aWr?>'7 : V-9-C4 1— C44?rflx.. HlcO 
h P 4 1 £H2 co*°— fP42t co^c. n yf> 
tC4U. SAW7^t/^SAWlt, «ftgS 
14 1 t^lt^M^tL. HI CO*— bP4 1 £H3cO 
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hP4 3 t COHts ^yf>fC4 1J:, SAW7 
^/^SAW2t, fiffi^m^M 142}: jWSMSSRS 

[0036] {tmm%mw hiiw y ^ ^L4is 

^^7^04 2, C43K^1 >fy^^L4 
l«S*^yf>fC4 2, C4 3^U/7yKC 
SM^tiSo fiffiIIS114 2(±^y^^L 

4 2Rtfay?y*rc4 4bfrt>%:t), A y^ 9 9^4 

2<DS AW7 4 JV9 S AW 2 1*^ yfytC 44^ 

[0 0 3 7] fiiffi^^Bl4 BS2<7)iK 

— bP4 2Cii$tL^DCS(7)fS ( 1 . 8 GHz 
w) TSAW7 O^SAWIOAS^ yt°-^>x#" 

Btafct^ri-tat. ^y^^L4i^^fy^^yx 

ttatX 3 yf>f C 4 2, C 4 3 <7)^Mfi^^tL^ttjS 
S?§*rOv&. R«t. fi»iil4 2(t 
* 0 -hP4 3tSI?^ltPCS(7)«(l. 9 GHz 

^) t s AW7 >f ;t/^ s AW2 0AA^f yb^yx^ 

mmi^ yf>tc 4 4 o^sfB^^tima^^ixT 

Wo 

[0038]H6(1 HI t^-Rffltt^i/jt— 

7^/^15il HI. ffi2^hP5 1, P5 2. >f 
y^^LSl, L5 2S^yf>fC5 1-C5 3 

[00 39] ^LT. SlcO^bP 5 1 i:®2^^°- 
^C5 2*^^^M?0IlIS&i:^lttMSic§^ ^tife 

[0040] mi mi^^tmm^'j^-^m 

f$tt&m2(7)LCy 4J\s?<7)m$&MTt>Z>. H2^LC 
7 4)V$ 1 6l±. Hi s $2*°-bP6 1 , P 6 2 . >f 

[004 1] f LTs Sl^-bP6 1 h^2«- 
1 2. 3yf>fC 1 1— C 1 5. HI <7)r§JWI}feX^ v 

^ 1 2 ctM ^ L 2 1 , L 2 3 . n yfy^rc 2 
2. Jg2<^Jfi£X-f ^1 3<7M y^^L32, a 

yfyf c 3 i , SAWfA7i/^ti4^y^^ 

L41, L42, nyfyfC42-C44, Hl<7)L 



C7^/^15^y^^L5 1 ) L52, nyfy 
tC51-C53, S2^LC7>f;l/^16^ 
?L6K nyfyfc 6 1— C 6 3ffi^tL^tUHM^ 

[oo43] tfz. mmtki 8<7)mmzt,£, micomm 

jfeX-f 7f 12 CD^-f HDl 1, D12. 4 V¥9 
9 (^3-^a^;P) L2 2, 3yf>fC 2 1 , ffitfi; 
Rl, %2.<rymm^A yf-1 3<Dyj^— KD2 1 , 
D22, 4* y^"^^ (^g-^n-f/U) L3 1, ffiSiR 
2, SAWfi7"l/?t 1 4<7)S AW7 ^^SAW 
1, SAW 2, 3yfyfC4 1, SAW7^W17 

[0044] MM®; 1 8 WWHs^^lSHtcastt 

T, 181 Oj'f-gBS^ Ta-TrW?'J-y EPf 0* if 
T^ix^flffMSftS. ^LT, i'hgPS^Ta, Tbii 
SAWfi7V?tl 4<7)H2C0*?— hP4 2, ?hSPS 

fT c tin l <7ymmWi*4 7f 12 ffJHIWIfv c l , 

^hSPS^ T d J4H 2 O l C 7 ^ ;P 9 1 6 CDH 2 CDtf— h 
P6 2, ^hgPS^-Tf JiH 1 <?) L C 7 ^ /l^ 1 5£0I2 
C0^- h P 5 2 , ?^SfT g J4H 2 <?)ftHSX -y j- 
1 3 0$IJ«^V c 2 , ^g&S^P i {4^-f 7V9*r\ 
1^1^-bP 1 1 , ^hgPS^Tk, T 1 (iSAW 
74)V9 1 70i2^- hP7 2. ^IWfTii, T 
o(JSAWfari/^tl4(7)l3W-hP43, £h 
SfflFfTe, Th, Tj, Tm, Tp, Tq, Tr(i/ 

[0045] HBfkl 8±t(4, HM#cl 8c0^ 

IS, -V -y 7° 2 0 0^|Bg|5 2 0 1 , 2 0 2fcHJ!#; 

18<?5jWWHPTh, Tqtt4t#M£ifl& 0 
[0046] 19 ( a ) —09 ( h ) , 110 ( a) ~ 

HI 0 ( f ) 14, IH8 0ftJl|iS ; e^j.-;^«^#cSrffi 

j^-rs#t5i«#:iiw±Hia. 010(g) {4. 010 

( f ) WTWtfcS. flUBtfcl 8(4, BMbKU^A, 
W.VCT)V 5 — ^ A , ^U#£r±J&fri: L^-fe5 5 -y?X 
J&^^r^lll— HI 4 OftmffcJI 1 8 a— 1 8n£±£> 

hm&MML. 1 0 0 0X^SlT<?5«&*SiBtC*ltfit/£ 
ft, ±TJit«dttiD^«. -f^hib, H 
1 4 ^liltflsB 1 8 n j&igtlB* 1 8 C0M.1M t 0 , H 
1 iOMfl:** 18a ^HJlf* 1 8 0*TH t t£h . 
[0047] Hi Wlimftil 1 8 aC0±Ht-i4, ?m 
fTa-Tr>!)«§^ 0 ±tz, H2, H4S.VH1 
3 <7)fHfl:#:Ji 18b, 1 8 d , 18 mOiltfi , ^7 
yHSlGp 1— Gp 3^ti^'tLffM$ill>, £fz, 
H3—H6 , HI 0— HI 2cr>mWkMl 8 c — 1 8 
f , 1 8 j — 1 8 1 £9±M(c(4, nyfyftlC p 1 

-c P i9 ifi^tt^ttm^tih . 

[0048] H7— H9f0l^m*a 1 8 g— 1 

8 i <?)lW:(i, Xbij77°7^ytSSTl~ST2 
6&*tL&h38litZtL&. ttl* Hl4cO|^m*Sl8 
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nCO±MU±, i &ffi&$tl&, 

[0 04 9] m 4 ^«#:Jl<7)Tffi (Hi 0 

( g ) 1 8 n u ) ntVffcl 8C0*Mfc»aS 

ilS^*— FD 11, D12, D21, D 2 2. A> 
^^L22, L3h 3 y ^>HfC 2 2, C 4 1 . ffi 
SRI, R2. SAW7^/l/^SAWl, S AW 2 , 1 

3-Hl4^if*]|18c-18n(:(i, FJfS^fiB 

b* T ft -)VVM V h #*» 1 1 6 ft 4 o 
[0 0 5 0] iCOct-S^lffiaT. ^Tl/^l ltf>f 

y/?^Li i (H2#g§) iUfij7 77^ytis 

T4, ST13, ST22T\ -fy^^L12 (i2 
3&*XHJ ^7°5>f ytSST2, ST11, ST 

2 ltfWMM?lil»o ayf>fc l l 

(H2#M)^yf>ttiCpl6, Cpl7, c 

p l 9T\ ^yfyfc l 2 (H2#^) i«3yf>t 
BSC P 16, C p 1 8 , C p 1 9 X\ a yf/tc 1 

Gp l , Gp 2£T\ nyfvtc 1 4 (B2#SH) *s 

^>-f>ttgCp7, C P 8, C P 12t\ nyf> 
fC15 (g2#^)i^yf>fllCp7, Cpl 
2h/7yKtiGpl ; Gp 2b~CZtl?ttM&'£tL 

[00 5 1 ] ££>^ SSl<aftJBjfe*>f yf 1 2<7M V 
r?^L2 1 (H3#H9) #*XM> 7 7°7^yllST 

7, ST17, ST25T\ >fy^^L23 (02# 
ffg) £*XMJ 7 7°7-i yf!ST3, ST 1 2 X^ti^f 

ti&ftLZtL&. tfz. 3yfytc2 2 <B3#§H) 36* 

a y^Sffic P 5 ^ y K1SG pi, G P 2 t 

[0 0 5 2] SS2<Z>ftJSifeX>r 7f 1 3<ZM>- 

y?^L32 (04#i)^b>j77 o 7^yISST 

6, STi5tM§iil), ifcs nyfyfC3 2 
(l24#Hg) ^yfyfticp 6t/5yHtSG 
pL g p 2htfM§iil) 0 

[00 53] Sfet, SAWf^Tl/^f 14<50^ y^ 
^^L41 (H5#Hg) tftabU 7 7°7-^ yfffiST 
5, ST14, ST23T\ >fy^^L42 (B5# 
i) ^h»j777^ylSSTl, ST10, ST 2 

OX^ti^tm^tih . ifc. 3yfytC42 (H 
5#5H) i^yfytllC p 3 t^5y FSIGp 
1, G P 2£T\ ^yf>fC4 3 (05#Rg) i«3y 
T>itiCp2k/5yP1tiGpl 1 G P 2i:T\ 

3yfyfC4 4 (EI5#b?J ^yfyftlCp l 
t^yHtSGpl, Gp 2i:T^ixmffM£ix 

[00 54] $£>t. Hi colc -r /i^^ 7 1 5 o^f yy 

8, ST18, ST26T\ -fy^^L52 (H6# 

M) ataMJ 777^fytlsT9, sti 



a y^y-^ffiffic pi l, Cpi4t, 3 y-r'y^c 5 
2 (06#B§) ^ayfyftfficp 11, c P l 5 
X\ ayfvtC5 3 (H6#HS) ^'ayfytlSC 

pi lt^yy vvmg P 2t x'^ti^timm^tth . 

[0 0 5 5] $ £>t„ ^20LC7-f/^ 16^ y^" 
??L6 1 (07#BS) h 'J -vT^A yfgSTl 
6, ST2 4TJPlfiS*L4&. 3yf>tC6 1 

(07#H3) ^ay-rV-tfmffiC p 1 0 , Cpl 3t\ 
a>f>tC6 2 (H7#H§) i>'3yfytiiCp9 
t y'y y VVMG p 2b X\ 3yfyK63 (HI7# 
H3 ) ffa yr-'yynm Cp 1 0t^yPtlGp2t 

[0056] hi ^miifliifti^rrftWH** 
v^—iv\ Q<nmmz^>v^xwmth . t~r. dcs 

(1. 8GHzf) (1. 9GHzf) 

OSfiff ^ SriS^lfS *£fcli , SB 1 CDI^IS* -f -y & 
1 2(C*SVvaWflWFVc 1C1 V£EpjnLTHl?)lt 
Jfi&vU .yf-1 2C0HlC0rK— h P 2 1 tm2C0tf— h 
P2 2b &ixWtt& Z t t <£ , DCS2&4W4PCS 

Ojiff fl-^'H l^LCrM/l^l 5. Hi coSJM^x 

[00 57] ZCDM. SlOLC7^^1 5IJDC 



s, pes commits & $ , iififi-^ <z> UK 

^TIMffifv c2(; o v^epjp LTSS2o«J^iSx>f 

[00 58] &IV£\ GSM ( 9 OOMHzf) OjUft 

a^TSUUPiS^Vc 2t 1 V^EpjptTH2 0,tJf|^ 
yf-1 3S0H1^^°— bP3 1 t$2W- bP3 2 
i: Srffi^ Sih^j;^, GSM £7)iHftf=-f-^H 2 <7) L 
C7^W16. H2 OSJSfeX-f v^-1 3SV^M 7 
V?*T\ lSrjlaiL. TyftA NT*^jMfI§il^ . 
[00 59] ZC?M. H20LC7-f/l^ 1 6(iGSM 



V>^» 0 i/t, H 1 CO «JIJ$tX -T 7f 1 2t*3V>TMPi 
fVc 1 to VSrEpjnLTlllcOftJliSX^ .yf-1 2Sr 

[0060] &WC\ D C SOSftft-^^Sfl-f-S^ 
til H 1 -i >y 1 1 tfcUTMfPS^ Vc 

l tOVSrepjnLTHlcOitJll^x-f -y^l 2cnmico 

*r— bP2 1 £Si3c7)tf?— hP2 3i;S:SML. SAW 
fi/l/?tl 4t*5WCDC Sf0gftf=-f-SrH2<7)^ 

-hP4 2«tS0*(t4&ifct J: 0. ryftANT 

* j s tuz. dcs o^fift-f-^^-f 7V9*r\\^ 

W,\<7y%WdfcZ>A 7f 1 2aVSAWfj.71/^tl 4 
£aii§U DCScoSftSI5Rxdt3M^tLS. 
[006 1 ] <TcOHL SAWfa7"y^tl4HDCS 
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co^mm^mm^. ^mm^mm^m^ ^tx 

v^l> 0 4*:, W>2aymm^ -yf-l 3tctsvvcffl««B 

fVc 2(COV£GEmLTflS2 0>Byaifc:M 7f 13S 

[0062] P C SC0Sfifi#*»i^5*^ 

£14, Hli7)IM^7f 1 1 tC^TSOTS^ V c 
lfcOV£^LTSSl0>EEffltfc*-f «y ?■ 1 2 OflS 1 « 
;}?— bP2 1 1!3<7)^- hP23i:£i#ML, SAW 
T 3.71/ ? +M 4 V P C S <7>Sft ft^£ H 3 7)*° 

- h p 4 3 Mfcil OiWtft i b fc i 0 , T yffA n t 

a^^fis pes ~rv9*r\ 1 , 

il^iSMSX-i 7f 1 2M'SAWf a71/?t 1 4 

SjffilL, PCS«gftfPRxptilA>ixl,„ 

[00 6 3] Zcr>m. SAWfaTW^f 14I±PCS 

[0064] &l v£\ G S MCOgftfl-f-SrSft-t^*^ 

*°-hP3 1 kflS3«07K— hP3 3fc*SSW*if:t= 
±0, TV-r-^ANT^^gft^n^GSMOgftft^- 
^7W^tl 1 , %2Cn>mM&^A -/fl3Sys 
AW7 i \ 7 SriMii L , GSMO^ffgPRxg^aS 

[00 6 5] ZLCOM. 1 7liGSM«S 

vc i tcovsBHwUTisi wwjaa^>f -yf-1 2£il 

[0066] ±3*LfclSlltW<0fliffl»[*^*Jt-/l't £tl 

tf , yAyv?*rbW>\ m/m 2 comm-M^ fyfts 

AW-r^ri^^-fi:?rfii. SI 1 coMff ^x-fT^Sft 

gPh m 2 COilfiv-^^fAO^ftSPfc iO^Sf £ S AWfj 

[00 6 7] 4fc % KJaStEJ?.*— A'fcJM-^W 7°tx? 
fi^-^f tt , «*itt , h h \* «4 T A V V- is a y&Bi & 

RTSWS2cD&m%lx.A »/i-t<nffl. W. l iOftJtliSx A >y 
^- 1 S A Wf a 7 U ? i: <?) ffl7*-£- m S&lfi^W t =Sr 

A-y^J-. SAWfi7I/?t. SlMH2cDLC7^ 



M^:SAW7-f;^^7. 0mmX5. 0mm 
XI. 8mm^^ <Z>«i*fcW&'fW-4 -1 £ 36ffiTI8 

[0068] $ 7U?W >-^'^ ?mfa 

v^rWfrhts: 9. Hi 2 osJUi&x >f -y f-**^ 
-f^-h\ Ay-?? 9. St/3yf7ti^^^ sa 
wfa7l/?-W s SAW7-f;^ & IWeSMI£S&;&> =5: 

hi mf% 2 (?) l c y i )V? if a y-y? > 

[0 06 9] ifc, 1t«*fc:rt*S*t*>f 

[ 0 0 7 0 ] 0 1 1 14, ^SW^1««T*>S h V -TJVrt 

y H«w«iss»o«js^)HW*^rn -y ^ srtrft o s 

1. SGHz^DCS, 1. 9GHzf«PCSM 
9 0 0MH zf^GSMM^oMit — I^JSr^LTtrt 

[007 1 ] b i;7;PA'y K»^«|g^3 o {4. r^f- 

7ANT, DCS, PCS, G S M0)yuy MV 
Sr^'ftL^ftM^yj.— /H 0 (Hl#Bg) , DC 

s, p c s (Tmmcomm^T x d P , pcs^gmgPR 

xp, DC S7)gfi§flRxd, GSMOilMIgPTxg, 
G S MtOgftgPR x g %ffiz_ & „ 

[0 07 2] ^-LT, WJl^^A— ;n 0«*:-fP 
1 1 C77ftANTi\ h P4 3 , P42, P5 
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